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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) . has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission mailed on 
September 2, 2007 has been entered. 

Claims 1, 3, 14-21, 30, 31 and 33 have been amended. 

Claims 1, 3, 14-21, 30, 31 and 33 are pending in the instant application. 

Claims 1, 3, 14-21, 30, 31 and 33 have been examined on the merits. 

Response to" Arguments 

Applicant's Amendment and Response mailed September 2, 2007 have been 
considered. Rejections and/or objections not reiterated from the previous Office Action 
mailed June 8, 2007 are hereby withdrawn. Any arguments addressing said rejections 
and/or objections are moot. The following rejections and/or objections are either newly 
applied or are reiterated and are the only rejections and/or objections presently applied 
to the instant application. 

Priority 

The instant claims, drawn to a chemically modified double stranded short 
interfering RNA (siRNA) comprising a sense strand and an antisense strand wherein 
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each strand is about 18 to about 27 nucleotides in length; the antisense strand is 
complementary to a portion of a Hepatitis B Virus (HBV) RNA encoded by SEQ ID 
NO:674; the sense strand is complementary to the antisense strand; and about 100% of 
the nucleotides in one or both strands are chemically modified have been afforded 
priority to U.S. Provisional 60/358,580 filed February 20, 2002. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 



Claims 1, 3, 14-21, 30, 31 and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over GenBank Accession Number AF1 00308 (submitted and made of 
record on the information disclosure statement filed August 13, 2004), in view of U.S. 
Patent No. 5,985,662 ('662), Hammond et al. (Nature Genetics 2001, Vol. 2:110-119), 
Elbashir et al. (EMBO Journal, 2001 Vol. 20:6877-6888, submitted and made of record 
on Applicant's information disclosure statement filed August 13, 2004), Matulic-Adamic 
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et al. (US Patent No. 5,998,203), and Parrish et al. (submitted and made of record on 
Applicant's information disclosure statement filed August 13, 2004). 

Applicant is reminded that during patent examination, the claims are given the 
broadest reasonable interpretation consistent with the specification. See MPEP § 21.1 1- 
2116.01. The term "about" has not been defined in the instant specification, therefore, 
the Examiner is interpreting the limitation, "about 100%" broadly to be at least 50%. 

Applicant is also reminded that the instant application has been afforded priority 
to the filing date of U.S. Provisional 60/358,580 filed February 20, 2002. For further 
explanation, see the discussion above under the heading "Priority". 

Claim 1 is drawn to a chemically modified double stranded short interfering RNA 
(siRNA) comprising a sense strand and an antisense strand wherein each strand is 
about 18 to about 27 nucleotides in length; the antisense strand is complementary to a 
portion of a Hepatitis B Virus (HBV) RNA encoded by SEQ ID NO:674; the sense strand 
is complementary to the antisense strand; and about 100% of the nucleotides in one or 
both strands are chemically modified. Claims 3, 14-21, 30, 31 and 33 are dependent on 
claim 1 and include all the limitations of claim 1 with the further limitations wherein said 
siRNA molecules comprise one or more ribonucleotides; wherein one or more purine or 
pyrimidine nucleotides are present on the sense strand; wherein the purine nucleotide is 
a 2'-deoxy purine and the pyrimidine nucleotide is a 2'-deoxy-2'-fluoro pyrimidine 
nucleotide; wherein the sense strand comprises a terminal cap moiety at the 5' or 3' 
end, or both; wherein said terminal cap moiety is an inverted deoxy abasic moiety; 
wherein the antisense strand comprises 2'-deoxy-2'-fluoro pyrimidine nucleotides; 
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wherein the purine nucleotide on the antisense strand is a 2'-methyl purine nucleotide or 
a 2'-deoxy purine nucleotide; wherein the antisense strand comprises a 
phosphorothioate internucleotide linkage at the 3' end of the antisense strand; wherein 
the 5'-end of the antisense strand includes a terminal phosphate group; and a 
chemically modified double stranded short interfering RNA (siRNA) comprising a sense 
strand and an antisense strand wherein each strand is about 18 to about 27 nucleotides 
in length; the antisense strand is complementary to a portion of a Hepatitis B Virus 
(HBV) RNA encoded by SEQ ID NO:674; the sense strand is complementary to the 
antisense strand; and about 100% of the nucleotides in one or both strands are 
chemically modified in a pharmaceutical^ acceptable carrier or diluent. 

GenBank Accession Number AF1 00308 teaches the sequence of a human 
hepatitis B virus (HBV). 

GenBank Accession Number AF1 00308 does not teach a chemically modified 
double stranded short interfering RNA (siRNA) comprising a sense strand and an 
antisense strand wherein each strand is about 18 to about 27 nucleotides in length; the 
- antisense strand is complementary to a portion of a Hepatitis B Virus (HBV) RNA 
encoded by SEQ ID NO:674; the sense strand is complementary to the antisense 
strand; and about 100% of the nucleotides in one or both strands are chemically 
modified. 

'662 teach and claim antisense phosphorothioate oligodeoxynucleotides targeted 
to HBV (see Table 1 and claim 2). 662' teaches at columns 6 and 7, that 
oligonucleotides with chemical modifications are useful because of their resistance to 
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nucleases. 

Hammond et al. teach that antisense and RNA interference are two methods of 
silencing expression of a gene and that RNA interference possesses characteristics that 
make it superior to antisense. For example, on page 110, first column, Hammond 
teaches that antisense methods are straightforward but suffer from "questionable 
specificity and incomplete efficacy". RNA interference on the other hand, "has been 
shown in diverse organisms to inhibit gene expression in a sequence-specific manner" 
(same page and column) and requires only a few molecules of dsRNA per cell to 
silence expression. Hammond also teaches that the RNA interference phenomenon in 
animals was discovered by researchers who were using antisense techniques and 
found that the use of double stranded instead of single-stranded RNAs reduced gene 
expression tenfold more efficiently (see paragraph bridging pages 110-111). 

Elbashir et al. teach RNA interference (RNAi) is a newly discovered pathway of 
inhibiting gene expression by using an antisense-like mechanism. Specifically, Elbashir 
et al. teach short interfering RNAs (siRNAs) as mediators of RNAi and inhibitors of gene 
expression. Detailed protocols and methods are provided for designing, preparing, 
testing, and using siRNA to silence/inhibit expression of virtually any known gene. 
Elbashir et al. teach siRNAs, wherein each strand is 21-23 nucleotides in length and 
wherein at least 19 nucleotides of the sense strand are complementary to the antisense 
strand (see Abstract). Elbashir et al. teach modification of the internal nucleotides with 
2-deoxy or 2 f -0-methyl modifications (see Abstract and Figure 4). Elbashir et al. teach 
that duplexes, 21 nucleotides in length, with 2 nt 3' overhangs, were the most efficient 
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triggers of sequence-specific mRNA, degradation. Elbashir et al. teach 2'- 
deoxythymidine in the 3' overhang (see Figures 7 and 8). Elbashir et al. teach that a 5'- 
phosphate on the target-complementary strand of a siRNA duplex is required for siRNA 
function. Elbashir et al. also teach siRNA duplexes were incubated in a D.melanogaster 
RNAi/translation reaction for 15 min prior to addition of mRNAs, where the reaction 
mixture constitutes a pharmaceutically acceptable carrier or diluent. Elbashir et al. also 
teach complete substitution of one or both siRNA strands by 2'-deoxy residues and 
complete substitution by 2-O-methyl residues (see page 6882, first column). It is noted 
that complete substitution of one or both siRNA strands by 2-deoxy residues or by 2-O- 
methyl residues abolished RNAi activity, however, the instant claims do not recite any 
functional language, therefore, the skilled artisan would have been motivated to 
incorporate extensive substitutions/chemical modifications to a siRNA to determine 
overall RNAi activity. 

Matulic-Adamic et al. teach chemical modifications of double stranded nucleic 
acid structures (see Abstract). The double stranded nucleic acid RNA molecules of 
Matulic-Adamic et al. are taught to be targeted to virtually any RNA transcript and 
achieve efficient cleavage (see column 1) and to be sufficiently complementary to a 
target sequence to allow cleavage. Matulic-Adamic et al. teach the incorporation of 
chemical modifications at the 5' and/or 3' ends of the double stranded nucleic acids to 
protect the enzymatic nucleic acids from exonuclease degradation, which improves the 
overall effectiveness of the nucleic acid, as well as facilitates uptake of the nucleic acid 
molecules (see column 2). Matulic-Adamic et al. teach base, sugar and/or phosphate 
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modification, as well as terminal cap moieties at the 5'-cap, 3'-cap, or both. Specifically, 
3-phosphorothioates, inverted abasic moieties, and 2-O-methyl modifications are 
utilized. Matulic-Adamic et al. teach 2'deoxy nucleotides and 2'-deoxy-2'-halogen 
nucleotides, wherein Br, CL and F are representative halogens (see column 3, for 
example). The modifications can be in one or both of the strands and can be 
modifications of different types within the same structure. 

Parrish et al. teach chemically synthesized double stranded siRNA molecules 
comprising various modifications in the sense or antisense strand, including 2'-deoxy-2'- 
fluoro modifications (see Figure 5). One or both strands comprise modifications. 
Parrish et al. teach that certain modifications were well tolerated on the sense, but not 
the antisense strand, indicating that the two trigger strands have distinct roles in the 
RNA interference process (see Summary). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to make a chemically modified double stranded short 
interfering RNA (siRNA) comprising a sense strand and an antisense wherein the 
antisense strand is complementary to a portion of a Hepatitis B Virus (HBV) RNA 
encoded by SEQ ID NO:674 using the sequence taught by GenBank Accession 
Number AF1 00308, the motivation of '662 and Hammond et al., and following the 
methods of Elbashir et al., Matulic-Adamic et al., and Parrish et al. It would have been 
obvious to have about 100% of the nucleotides in one or both strands be chemically 
modified using the teachings and motivation of Elbashir et al., Matulic-Adamic et al., 
and/or Parrish et al. It would have been obvious to have the siRNA comprised in a 
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pharmaceutically acceptable carrier or diluent using the teachings and motivation of 
Elbashir et al. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time of filing to incorporate about 100% of the purine nucleotides in one or both stands 
of the siRNA be 2-O-methyl purine nucleotides and about 100% of the pyrimidine 
nucleotides in one or both strands of the siRNA be 2'-deoxy-2'-fluoro pyrimidine 
nucleotides to determine the tolerance of chemical modifications for RNAi activity as 
taught by Elbashir et al. It would have been obvious to incorporate a terminal cap 
moiety on one of the ends of the sense strand since Matulic-Adamic et al. taught such 
modifications protect the nucleic acid from exonuclease degradation. It would have 
been obvious to incorporate a phosphorothioate internucleotide linkage at the 3' end of 
the antisense strand or a terminal phosphate group at 5'-end of the antisense strand 
since either Elbashir et al., Matulic-Adamic et al., and/or Parrish et al. teach such 
modifications protect the nucleic acid from nuclease attack. 

It would have been prima facie obvious to one of ordinary skill , in the art to 
substitute the antisense phosphorothioate oligodeoxynucleotides complementary to 
HBV taught by '662 with the chemically modified double stranded short interfering RNA 
(siRNA) comprising a sense strand and an antisense as instantly claimed because the 
substitution of one known element for another would have yielded predictable results at 
the time of the invention. 

One of ordinary skill in the art would have been motivated to make a chemically 
modified double stranded short interfering RNA (siRNA) comprising a sense strand and 
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an antisense wherein the antisense strand is complementary to a portion of a Hepatitis 
B Virus (HBV) RNA encoded by SEQ ID NO:674 since '662 taught the desirability of 
using nucleic acid inhibitors of gene expression to inhibit HBV for use as a potential 
therapy for patients infected with HBV. One would have been motivated to incorporate 
2-O-methyl or 2'-deoxy-2-fluoro nucleotide modifications into the chemically 
synthesized siRNA since these modifications were known in the art to add benefits to 
double stranded nucleic acids such as protection from exonuclease degradation and 
improve uptake of the nucleic acid (see Elbashir et al., Matulic-Adamic et al., and 
Parrish et al.)- It was well known in the art at the time of filing to incorporate one or 
more modifications, including 2'-0-methyl or 2'-deoxy-2-fluoro nucleotide modifications, 
into oligonucleotides, as evidenced by Elbashir et al., Matulic-Adamic et al., and Parrish 
et al. Elbashir et al. demonstrated both 2-deoxy and 2'-0-methyl modifications of 
double stranded oligonucleotides at the time the invention was made. Matulic-Adamic 
et al. taught double stranded oligonucleotides comprising more than one specific type of 
modification. Additionally, Parrish et al. teach various modifications to double stranded 
duplexes and teach that different modifications are tolerated at different locations of the 
duplex. Elbashir et al. and Parrish et al. demonstrate the routine nature of testing 
various chemical modifications for optimization and stabilization of a double stranded 
duplex. The cited art demonstrates that the specific modifications were extensively 
described in the art. One of skill in the art would be motivated to test modifications that 
are known to benefit oligonucleotide delivery and apply each .of them to a double 
stranded nucleic acid molecule, such as a siRNA in order to stabilize and optimize 
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delivery of the nucleic acid. One of skill in the art would be motivated to incorporate 
chemical modifications to about 100% of the nucleotide positions in one of the strands 
of the nucleic acid molecule to test the overall effect on RNAi activity as taught by 
Elbashir et al. One of skill in the art would be motivated to have the siRNA comprised in 
a pharmaceutically acceptable carrier or diluent to facilitate its delivery in vitro as taught 
by Elbashir et al. 

One of ordinary skill in the art would have been motivated to substitute the 
antisense phosphorothioate oligodeoxynucleotides complementary to HBV taught by 
'662 with the chemically modified double stranded short interfering RNA (siRNA) 
comprising a sense strand and an antisense as instantly claimed since it is obvious to 
substitute one functional equivalent for another, particularly when they are to be used 
for the same purpose. See MPEP 2144.06. For further discussion, see the post-filing 
reference of Scanlon, KJ (Current Pharmaceutical Biotechnology, 2004 Vol. 5:415-420). 

There would be a reasonable expectation of success to apply each of the 
claimed modifications to the siRNA molecules of the claimed invention because the 
chemistry was well known to one of ordinary skill in the art at the time the invention was 
made (see Elbashir et al., Parrish et al., and Matulic-Adamic et al.) and merely selecting 
combinations of such modifications is considered a design choice. There would be a 
reasonable expectation of success to apply chemical modifications to about 100% of the 
nucleotide positions in one or both strand(s) of the siRNA molecule since Elbashir et al. 
taught the design of such nucleic acids was known to be successful in the art at the time 
the invention was made. Therefore, one would reasonably expect for such 
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modifications to benefit the siRNA as instantly claimed. 

One of ordinary skill in the art would have expected success at substituting the 
antisense phosphorothioate oligodeoxynucleotides complementary to HBV taught by 
'662 with the chemically modified double stranded short interfering RNA (siRNA) 
comprising a sense strand and an antisense as instantly claimed because the 
substitution of one known element for another would have yielded predictable results at 
the time of the invention. 

Therefore, the invention as a whole would have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was filed. 

Conclusion 

No claims are allowable. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Terra C. Gibbs whose telephone number is 571-272-0758. 
The examiner can normally be reached on 9 am - 5 pm M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James Schultz can be reached on 571-272-0763. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
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for unpublished applications is available through Private PAIR only. For more information 

about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 

217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 

Representative or access to the automated information system, call 800-786-9199 (IN 

USA OR CANADA) or 571-272-1000. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. 

For all other customer support, please call the USPTO Call Center (UCC) at 800- 
786-9199. 

teg 

September 20, 2007 



/Terra Cotta Gibbs/ 



